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(54) PROTECTIVE ELEMENT AND ITS APPLICATION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a highly functional 
protective element having a simple structure as well as allowing 
easy manufacture, regarding a protective element for fusing a low- 
fusion point fusible alloy piece via the detection of the overvoltage 
of equipment, and the subsequent feed of power to a film resistor 
for heat-generation as well as the isolation of the equipment and 
the film resistor from a power supply. 

SOLUTION: The first electrode 21, the second electrode 22, the 
third electrode 23 and the fourth electrode 24 are arranged on one 
side of an insulating board 1. In addition, a resistor R is provided 
across the first electrode 21 and the second electrode 22 and low- 
fusion point fusible alloy pieces A and B are respectively laid 
between the second electrode 22 and the third electrode 23, and 
between the third electrode 23 and the fourth electrode 24. 
Furthermore, flux 4 is applied to the low-fusion point fusible alloy 
pieces A and B, and one side of the insulating board 1 is covered 
with an insulation layer 5. 
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* NOTICES * 

JPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st electrode, the 2nd electrode, the 3rd electrode, and the 4th electrode are prepared on one side 
of an insulating substrate. Prepare resistance over the 1st electrode and the 2nd electrode, and the piece A of a 
low-melt point point fusible alloy is connected between the 2nd electrode and the 3rd electrode. The protection 
component characterized by connecting the piece B of a low-melt point point fusible alloy between the 3rd 
electrode and the 4th electrode, applying flux to these pieces of a low-melt point point fusible alloy, covering 
one side of the above-mentioned insulating substrate, covering an insulating layer and changing. 
[Claim 2] The 1st electrode, the 2nd electrode, the 3rd electrode, and the 4th electrode are prepared on one side 
of an insulating substrate. Prepare resistance over the 1st electrode and the 2nd electrode, and the piece A of a 
low-melt point point fusible alloy is connected between the 2nd electrode and the 3rd electrode. The protection 
component characterized by connecting the piece B of a low-melt point point fusible alloy between the 2nd 
electrode and the 4th electrode, applying flux to these pieces of a low-melt point point fusible alloy, covering 
one side of the above-mentioned insulating substrate, covering an insulating layer and changing. 
[Claim 3] The protection component according to claim 1 or 2 which made the inter-electrode die length of the 
piece B of a low-melt point point fusible alloy longer than the inter-electrode die length of the piece A of a low- 
melt point point fusible alloy. 

[Claim 4] claim 1 which made the melting point of the piece B of a low-melt point point fusible alloy lower 
than the melting point of the piece A of a low-melt point point fusible alloy thru/or 3 - the protection 
component of any or a publication. 

[Claim 5] Operation of the protection component characterized by connecting claim 1 thru/or the overvoltage 
sensing energization circuit which the 3rd electrode of the protection component of a publication is connected to 
a power-source side, the 4th electrode is connected [ circuit ] to a protected device side 4 either, respectively, 
and the overvoltage of a protected device is detected [ circuit ] between the 4th electrode and the 1st electrode, 
and carries out energization generation of heat of the above-mentioned resistance. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the protection component used in order to protect an electrical 

machinery and apparatus from an overvoltage, and its operation. 

[0002] 

[Description of the Prior Art] When an overvoltage acts on a device and it intercepts a device from a power 
source, as membrane resistance and the piece of a low-melt point point fusible alloy are installed on one side of 
an insulating substrate, the protection component which covers one side of an insulating substrate with an 
insulating layer, and changes is used and it is shown in drawing 5 This protection component E' and overvoltage 
sensing energization circuit F, for example, circuit F which connects zener diode D' and grows into the base 
side of transistor Tr\ are inserted between power-source S' and protected device Z\ If the reverse voltage more 
than the breakdown voltage of zener diode D' acts on device Z', it is well-known to intercept device Z' from 
power-source S f by base current flowing, collector current flowing according to this base current, membrane 
resistance R' generating heat, and piece of low-melt point point fusible alloy A' being melted. 
[0003] However, even if device z' is intercepted from power-source S' by fusing of piece of low-melt point 
point fusible alloy A*, when device Z' is a KYAPASHITIBU load (for example, when it is a battery), for 
residual voltage, base current continues flowing, energization generation of heat of membrane resistance R' may 
be continued, and it is dangerous with above-mentioned protection component E'. 

[0004] Then, composite electrode 20' which combined central fuse electrode 21* and single-sided heater T 
typeface electrode 22' as shown in (b) of drawing 6 , As printing formation of other end element T typeface 
electrode 23' and HI-ZU both-sides electrode 24', and 25 1 is carried out at substrate V and it is shown in (b) of 
drawing 6 It crosses among T typeface both the arms of single-sided heater T typeface electrode 22' and other 
end element T typeface electrode 23'., respectively Membrane resistance R', As prepare R', insulating-layer i' 
and i* are prepared on each membrane resistance, piece of low-melt point point fusible alloy A' and A' are 
connected, respectively between central fuse electrode 21 of composite electrode 20", and fuse both-sides 
electrode 24' and 25' and it is further shown to (Ha) of drawing 6 Using flux layer 4* and the protection 
component which covers external insulating-layer 5' and changes is proposed (JP,7- 153367, A). 
[0005] In the protection network incorporating this protection component, it has 2 sets of pairs of piece of 
membrane resistance R'-low-melt point point fusible alloy A' as shown in drawing 7 , and that piece of a low- 
melt point point fusible alloy of a pair of is melted by energization generation of heat of the membrane 
resistance of each set. **(ing) — device Z' — if the reverse voltage more than the breakdown voltage of zener 
diode D' acts on a side, base current flows to transistor Tr', collector current flows, energization generation of 
heat of both membrane resistance R' and R ! is carried out, and while each piece of low -melt point point fusible 
alloy A* and A' are melted by energization generation of heat of each membrane resistance and device T is 
intercepted from power-source S\ membrane resistance R' and R' will be intercepted from power-source S\ 
[0006] 

[Problem(s) to be Solved by the Invention] It is necessary to prepare insulating-layer i\ for example, glass 
membrane, in membrane resistance R' up with the above-mentioned protection component. However, with 
many manufacture man days Since the number of the groups of the piece of a membrane resistance-low-melt 
point point fusible alloy is two, manufacture is troublesome by the reason of ** the resistance adjustment about 
two membrane resistance is required, and since it is necessary to prepare superficially 2 sets of pieces of a 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/10/2005 



JP,1Q-116549,A [DETAILED DESCRIPTION] 



Page 2 of 5 



membrane resistance-low-melt point point fusible alloy, it is disadvantageous also for the formation of small 
size of a protection component. Furthermore, the insulating layer on membrane resistance, for example, glass 
membrane, is formed of screen-stencil, and it is hard to avoid it in irregularity-ization resulting from the mesh 
of a screen, and it cannot guarantee the balling-up fragmentation with the piece of a low-melt point point fusible 
alloy smooth in this basis on it easily. 

[0007] The purpose of this invention detects the overvoltage of a device, carries out energization generation of 
heat of the membrane resistance, and makes the piece of a low-melt point point fusible alloy melt, for the 
protection component which intercepts a device and membrane resistance from a power source, it is easy 
structure and it is to offer the protection component excellent in actuation nature with easy manufacture, and the 
operation of the protection component. 
[0008] 

[Means for Solving the Problem] The protection component concerning claim 1 of the invention in this 
application on one side of an insulating substrate The 1st electrode, Prepare the 2nd electrode, the 3rd electrode, 
and the 4th electrode, and resistance is prepared over the 1st electrode and the 2nd electrode. It is the 
configuration which connects the piece A of the NI low-melt point point fusible alloy between the 2nd electrode 
and the 3rd electrode, connects the piece B of a low-melt point point fusible alloy between the 3rd electrode and 
the 4th electrode, applies flux to these pieces of a low-melt point point fusible alloy, covers one side of the 
above-mentioned insulating substrate, covers an insulating layer, and changes. The protection component 
concerning claim 2 of the invention in this application on one side of an insulating substrate The 1st electrode, 
Prepare the 2nd electrode, the 3rd electrode, and the 4th electrode, and resistance is prepared over the 1st 
electrode and the 2nd electrode. It is the configuration characterized by connecting the piece A of a low-melt 
point point fusible alloy between the 2nd electrode and the 3rd electrode, connecting the piece B of a low-melt 
point point fusible alloy between the 2nd electrode and the 4th electrode, applying flux to these pieces of a low- 
melt point point fusible alloy, covering one side of the above-mentioned insulating substrate, covering an 
insulating layer and changing, the above — also in which protection component, the melting point of making the 
inter-electrode die length of the piece B of a low-melt point point fusible alloy longer than the inter-electrode 
die length of the piece A of a low-melt point point fusible alloy or/and the piece B of a low-melt point point 
fusible alloy can be made lower than the melting point of the piece A of a low-melt point point fusible alloy. 
The 3rd electrode is connected to a power-source side, it connects the 4th electrode to a protected device side, 
respectively, and the protection component concerning these this inventions detects the overvoltage of a 
protected device between the 4th electrode and the 1st electrode, and is used by connecting the overvoltage 
sensing energization circuit which carries out energization generation of heat of the above-mentioned resistance. 

[0009] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, referring to a 
drawing. Drawing 1 shows an example of the protection component concerning claim L 1 is in drawing 1 , 
heat-resistant insulating substrate, for example, ceramic plate. On one side of an insulating substrate, 21-24 are 
the film-like electrodes which carried out printing formation, and arrange the 1st electrode 21, the 3rd electrode 
23, and the 4th electrode 24 in parallel, and the 2nd electrode 22 is arranged between the point of the 1st 
electrode 21, and the point of the 3rd electrode 23. The configuration of the 2nd electrode 22 is a square mostly, 
and the point of the 1st electrode 21 and the point of the 3rd electrode 23 are cut and lacked in order to make 
spacing with the 2nd electrode 22 into predetermined spacing. Moreover, the point of the 4th electrode 24 is 
also cut and lacked, in order to fully secure the distance a over the edge of an insulating substrate and to prevent 
the exsorption from the insulating-substrate edge concerned of the melting low-melt point metal in the time of 
actuation of a protection component. 31, 33, and 34 are the lead wire (pre-insulation line) linked to each of the 
1st electrode 21, the 3rd electrode 23, and the 4th electrode 24. R is the membrane resistance prepared by 
printing over the point of the 1st electrode 21, and the point of the 2nd electrode 22. It is the piece of a low-melt 
point point fusible alloy which connected A between the point of the 2nd electrode 22, and the point of the 3rd 
electrode 23, and the piece of a low-melt point point fusible alloy which connected B between the point of the 
3rd electrode 23, and the point of the 4th electrode 24, and when the pieces A and B of a low-melt point point 
fusible alloy are the same quality of the material and the same configuration, you may make it a successive line. 
4 is the flux applied on the pieces A and B of a low-melt point point fusible alloy. 5 has used the insulating 
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material which can be covered with ordinary temperature, for example, a room-temperature-setting epoxy resin, 
so that it may be the insulating layer which prepared it as covered one side of an insulating substrate 1 and a 
melting flow of the above-mentioned piece of a low-melt point point fusible alloy or the flux may not be carried 
out. 

[0010] It is used in order, as for the protection component concerning this invention, to intercept the device 
from a power source, if an overvoltage acts on a protected device, and drawing 2 is a circuit diagram for 
explaining the busy condition, and, as for F, the overvoltage protection component actuation circuit is shown for 
the protection component which E requires for this invention, respectively. In drawing 2 , the protection 
component E and the overvoltage protection component actuation circuit F which start this invention between 
the protected device Z and a power source S are incorporated. The collector of Transistor Tr is connected to the 
1st electrode 21 of the protection component E. The high-voltage lateral electrode of zener diode D and the 4th 
electrode 24 of the protection component E are connected to the high-voltage side edge child of the protected 
device Z, the 3rd electrode 23 of the protection component E is connected to the high-voltage side edge child of 
a power source S, and the emitter of Transistor Tr is grounded. In the circuit shown in drawing 2 , if the 
overvoltage more than the breakdown voltage of zener diode D acts on Device Z Base current flows to 
Transistor Tr, the collector current which becomes size in connection with this flows, and membrane resistance 
R generates heat. It is melted this generating heat being transmitted to the pieces A and B of a low-melt point 
point fusible alloy through the 2nd electrode 22, and the pieces A and B of both the low-melt point point fusible 
alloy receiving an activity operation of the flux of existing melting, and while the protected device Z is 
intercepted from a power source S, membrane resistance R is intercepted from a power source. Therefore, after 
the piece B of a low-melt point point fusible alloy is melted, even if the overvoltage condition of Device Z is 
maintained for residual charge and Transistor Tr is in switch-on, exoergic continuation of membrane resistance 
R can be eliminated for the cutoff from the power source S of the membrane resistance R by fusing of the piece 
A of a low-melt point point fusible alloy. 

[001 1] Drawing 3 shows an example of the protection component concerning claim 2. In this protection 
component, the 1st electrode 21, the 3rd electrode 23, and the 4th electrode 24 are formed in parallel on one 
side of an insulating substrate 1. Separate predetermined spacing, form the 2nd electrode 22, and membrane 
resistance R is formed in the tip side of these electrodes over the 1st electrode 21 and the 2nd electrode 22. The 
piece A of a low-melt point point fusible alloy is connected between the 2nd electrode 22 and the 3rd electrode 
23, the piece B of a low-melt point point fusible alloy is connected between the 2nd electrode 22 and the 4th 
electrode 24, flux 4 is applied to the pieces A and B of a low-melt point point fusible alloy, one side of the 
above-mentioned insulating substrate is covered, and the insulating layer (not shown) is covered. 
[0012] Also in use of this protection component, as shown in drawing 4 , the collector of Transistor Tr is 
connected to the 1st electrode 21 of the protection component E, the high-voltage lateral electrode of zener 
diode D and the 4th electrode 24 of the protection component E are connected to the high-voltage side edge 
child of the protected device Z, the 3rd electrode 23 of the protection component E is connected to the high- 
voltage side edge child of a power source S, and the emitter of Transistor Tr is grounded. If it ** and the 
overvoltage more than the breakdown voltage of zener diode D acts on Device Z Base current flows to 
Transistor Tr, the collector current which becomes size in connection with this flows, and membrane resistance 
R generates heat. This generating heat is transmitted to the pieces A and B of a low-melt point point fusible 
alloy through the 2nd electrode 22, the pieces A and B of both the low-melt point point fusible alloy are melted, 
and while the protected device Z is intercepted from a power source S, membrane resistance R is intercepted 
from a power source S. 

[0013] In the above, it contributes effectively to fusing of a melting low-melt point point metal that an 
insulating substrate crawls molten metal and that an electrode is well damp in molten metal, and the surface 
smooth nature of an insulating substrate is also important conditions (element which make it easy to flow 
molten metal). The ceramic plate is excellent in surface smooth nature compared with the screen-stencil film of 
glass, and advantageous for ****. 

[0014] the above — also in the protection component concerning which this invention, since the piece B of a 
low-melt point point fusible alloy is far apart from Resistance R compared with the piece A of a low-melt point 
point fusible alloy, it is hard to melt. Therefore, it is effective to make the melting point of the piece B of a low- 
melt point point fusible alloy lower than the melting point of the piece A of a low-melt point point fusible alloy 
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or to make the inter-electrode die length of the piece B of a low-melt point point fusible alloy longer than the 
inter-electrode die length of the piece A of a low-melt point point fusible alloy, and to strengthen crawling 
which made size the touch area to the insulating substrate of the piece B of a low-melt point point fusible alloy, 
and described it above from the touch area to the insulating substrate of the piece A of a low-melt point point 
fusible alloy. 

[0015] In the protection component concerning this invention, a ceramic plate with a thickness of 100-1200 
micrometers, for example, 96% alumina-ceramics plate, can be used for an insulating substrate. In addition, a 
metal is used as a parent, and use is also possible although insulating processing was carried out. Usually (3mm 
- 20mm) let the flat-surface dimension of an insulating substrate be the square or rectangle of x (3mm - 20mm). 
the protection component concerning this invention — it is and the low-melting-alloys wire whose liquidus-line 
temperature is 75 degrees C - 300 degree-C diameter of 100 micrometers - 1200 micrometers, the low-melting 
alloy square wire of the same cross section as this, or a low-melting-alloys foil can be used for the piece of a 
low-melt point point fusible alloy, the protection component concerning this invention — it is, and an electrode 
screen-stencils conductive paste (conductor being the mixture of powder and a cover coat a conductor powder a 
silver-platinum system, a silver-palladium system, a copper system), and can form it by the ability burning this. 
Moreover, an insulating substrate with an electrode can also be obtained by etching of the copper foil of a 
copper foil laminated circuit board. 

[0016] the protection component concerning this invention — it is, membrane resistance screen-stencils the 
mixture of resistive paste, for example, ruthenium oxide powder, or carbon powder, and a cover coat on an 
insulating substrate, it can form by the ability burning this, and thickness is usually set to 1-30 micrometers. The 
membrane resistance of a Ti-Si system can also be used for membrane resistance. The lap condition of a 
membrane resistance edge and an electrode edge has good any also as an inferior-surface-of -tongue side or a 
top-face side. It replaces with such membrane resistance and use of a chip resistor is also possible. In the 
protection component concerning this invention, flux prevents oxidation of the piece of a low-melt point point 
fusible alloy, and it is used in order to dissolve some oxide films of the piece of a low-melt point point fusible 
alloy and to make fragmentation of a melting alloy easy, it usually uses rosin as a principal component, and can 
use what added the activator (for example, hydrochloride of diethylamine) if needed. 

[0017] In order to manufacture the protection component concerning this invention, the 1st electrode - the 4th 
electrode are formed in one side of an insulating substrate. Membrane resistance is printed, trimming adjusts 
resistance if needed, and the need is accepted. On membrane resistance A protective coat, For example, a glass 
protective coat is formed, the pieces A and B of a low-melt point point fusible alloy are connected, lead wire is 
connected to an electrode, flux is applied to the piece of a low-melt point point fusible alloy, subsequently to the 
epoxy resin liquid of ordinary temperature a substrate is immersed, and the approach of carrying out desiccation 
hardening of the dipcoat layer can be used. 
[0018] 

[Effect of the Invention] In the protection component concerning this invention, it has the resistor of a piece, 
and two pieces of a low-melt point point fusible alloy. It is the configuration which intercepts a resistor from a 
power source while making both pieces of a low-melt point point fusible alloy melt by energization generation 
of heat of a resistor and intercepting a protected device from a power source, when an overvoltage acts on a 
protected device. Compared with the configuration which prepares a resistor to each of the conventional 
example, i.e., the piece of both the low-melt point point fusible alloy, melts one piece of a low-melt point point 
fusible alloy by energization generation of heat of one resistor, and melts the piece of a low-melt point point 
fusible alloy of another side by energization generation of heat of the resistor of another side, it is structurally 
simple. 

[0019] Moreover, prepare insulating glass membrane on membrane resistance, and it differs from the 
conventional example which has allotted the piece of a low-melt point point fusible alloy in piles on this 
insulating glass membrane. It allots without piling up membrane resistance and the piece of a low-melt point 
point fusible alloy, and is the front face (on screen-stencil) of the above-mentioned insulating glass membrane. 
Since the irregularity resulting from a screen mesh was avoided, and twisted and the twist has also allotted the 
piece of a low-melt point point fusible alloy on the ceramic insulating substrate on the front face of smooth, a 
melting alloy is made to flow smoothly, it makes divide quickly and obtains, and the outstanding actuation 
nature can be guaranteed. Furthermore, when formation of the insulating glass membrane to a membrane 
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resistance top can be omitted and you need resistance adjustment, since what is necessary is just to perform 
resistance adjustment by trimming about the membrane resistance of a piece, a manufacture man day can be 
reduced and it is advantageous on manufacture. Furthermore, good actuation nature can be guaranteed again by 
the longitudinal adjustment or melting point adjustment between [ two ] the pieces of a low-melt point point 
fusible alloy, and it is safe. 



[Translation done.] 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a highly functional protective 
element having a simple structure as well as allowing easy 
manufacture, regarding a protective element for fusing a low-fusion 
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equipment, and the subsequent feed of power to a film resistor for 
heat-generation as well as the isolation of the equipment and the film 
resistor from a power supply. 

SOLUTION: The first electrode 21, the second electrode 22, the third 
electrode 23 and the fourth electrode 24 are arranged on one side of 
an insulating board 1. In addition, a resistor R is provided across the 
first electrode 21 and the second electrode 22 and low-fusion point 
fusible alloy pieces A and B are respectively laid between the second 
electrode 22 and the third electrode 23, and between the third 
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£l3I;8£&tf-A£f£iau g5 2B*I<!:m4®fii£a>Hlz 

pTjt^*>tAa)®fliH«*<fcy ; t«< Lfcis*«i 

[if#JS4] «ffi^pTi§^^B(Da^«iftgt^-5IjS^ 
A<0U£J;y«< Lfclf*3ai 752 3 <5Mx^iHlSOT 

[*BJl01*i!ifci&BJ!] 
[0 0 O 1 ] 

[0 0 0 2] 

BKiAU «»Z' d-yx^^V*- K D ' ©Kttffi 

iu •esk^Rrj§^*>VA' *<»wf**i*ct-c«ig 

z' «MS' »6IKtiCi:^jlTfti. 
[0 0 0 3] L**L<eA<&. -tffii&fcffim^E' r-l*. 
<61i£W;8£&>tA' rojgBfCtSSr ' jWMS' 



[0004] -tCT-. 060 (W) l=^-T«t-5l=. 
ta-XM2 1' tK-ifflt-^-T#:^Bfig2 2' i: 
£*S£Lfc|g£rBfll2 0 ' . •te«lt-^-T#:JK@fli2 

3* at;t-X55ffljSflg2 4' .2 5' t^stsi' i- 
t^®^ 2 • tmmt-2-T^r*nm2 3 • <ka> 

T^p7-Araic*?fco-C-t^^«taR' . R' 
*»W. frflHStt±l=«ltll i ' s i ' *»W. tS^S 
fl|2 0' to. -Xffrll 2 1 ' i: fci-XilflMlMi 

2 4' , 2 5' £®IIM=*:h^ft<ElltjATOft6*A- 
A' . A' £}£g!U HI-0 6<D (/\) l=5*-*-«fc5l=, 
77^Xg4' . ttgM&iBjB 5 ' £8Z«LTfi£*SB 
f&^$ffll^C<hA<*15g;*;h.Tl^ (WW7-1 5 3 

3 6 7#) o 

[0005] zto&mm^&mfr&Asti&miBii&vi*. 

H 7 yKSfitR' -SliW»«HA' <&*t 

^n*ft****NrLTl**. ILt. 4MZ' «f=?x 
*-*<ftf— KD' <DK1**EJEl±afltttE*<1tfil-*-« 

aSSA<35*i-CPm«tftR' . R' A<iiaiBS»**i., 601 

tsfii(Diia»j»-c«-«M^pr»^4nA' , a' tfmm 
r' . r* &mms' *i&sk£*i«. 

[0 0 0 6] 

«S^-el*ISSfi^R , ±l=*ft»Ji i ' . GiJ*!***^* 

T©i»iMw«t*4. sf<Dafti=«fcy«ifiA<-¥> 

Ml= 2 ii08l*-5!&gA<&afcto«S3St^©>Jx-9--l' X<tl= 

«u*x*y->w«i=J:y»jjfc**u 

*(DJiT?(D«IBjaRr»$*M-a)n5&JEi:«tt^b»»f$«liI 
[0 0 0 7] «*a>ia*E£tt*IILn 
Sf»t;MSS$S3SJ:yjSBr-r-5«S^$3*iii: U 

[0 0 0 8] 

mz>&mm=F\z. «e*s«a»vii±»=s i 121 

tt» m3B«»i;!B4a«$»l+. iiiltl2i8l 
<tlc*7fcorStfi^lftlt. m2««ii:S3mflii:a)ra- 
OUmilftftAAiiMU m3SflS«!:m4mflgi:«) 
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m2izgk&&mm : Ht. mmmiR<Dftm±izn 1 mm. 

mtomizi&M^sjm^nBimmu z\nxt><j>m& 

b <Dnmm& * £ a * 
<Dii!£ stelae Rn§£&* a^sus* y «< -r-s c t** 

4BB£Bi B«£©fHH=«BKBB<oiaBEE£B*n 
u ±B£&£BB&B$i*siAgfiE&*aaB[aiB£& 

[0 0 0 9] 

[#SB©Bi6a>»*B] «IT, Effi£#BLoo*SSljB© 

tt*T«)-«*«L-Ct»*. Hi dfcl^T. 1 fiHSSfcte 
©BBSS. BAtf-fe^S •J/*X«T?fc-6 0 2 1 -2 4 

i*BB&B«»ra±f=BBB£ LfeBttBB-cB y . & 

1 mn2 1 tm'amuz 3 t*4«ffi2 4t*attri=E 

t&U £2g&2 2I*B1 £B2 1 a>%BB££3B£ 

2 3<Dft«Ba5i©IHI=ElftL-Cft*, f 21I2 2(D1 

«»*K«jE*»-c*y. bi bb2 ia>ftBB&t;B3 

WB 2 3 Oftaseuii^ 2fl2 2i (OmPRtlfrCaXIIIR 

•t-r-sfctoi^y^tNrfe-So 3*4^*3124©* 
assst. BB£Ba>ttBi=*-*-«BBa££0-i=BBi 

T«BB*©f*»BT?©*»«M&B0>SBBB»«B 

Bj*&©BUi*i*jtr$fcto{::wy*ivcfc4. 31. 

3 3M3 4IJ1HS2 1, $3il23Mi4i 

S2 4©**i-etii=««iLfc'j-K« (bbbbb) -e 

B«. Rlimimfil2 1CO5fe4igSi5i:m2«ffi2 2 0?ftSffi 
SPi:lct>fco-CEPBII=<fcySltfcKJStSTffc5„ Al*m 
2BB2 2 0ftB8£B3BB2 3a&BB£«>HI=B 
tt Lfc«M£RT»££fi\ BI*m3Bfi|2 3<Dft4SSP<!: 
SB 4 BB 2 4 OftBB* OMKBB Ufc«B6^Brj§^* 

rt-c*y, «iBMiRr*^fi-A, B*<ra-*te. 

SBBl=LTtJ:t\, 4l*<git^pjj§^>t 
A&tfB±l=BBLfe:7?v9*-eB.&. 5 li$gj|f g« 
1 <B>Vffi£fi5«fc5l=LTKltfcBBBT?fcy. ±Bft 
»£ W)tft***7 7 -v ^ x £»M3K»$-fe!-€. c i ©ft 

1**51=. *iat?««-p BAttttSBikx 

»K*$/BB*B« Lt fc-So 

[0 0 10] *«ffli:i*«SIfli. BBKBBKB 

bbs*u H2i*^a>ffifflttfli$ittB^-r*f=tf)©iaK0 



#bbbz tmmst <DMi=*&Bf=ft <&bb£7- e <t 

»Sffi«tt*^fE»@BF£B#->&*K h^>i?x*T 
r<D3 ^^S«I*?E©S1 SB 2 1 i:IBU 'V 
H-y-f si— KD<DSBfffflBBai;«HB : F-Ea>B4 
Bfi2 4£ttBttBBZfl>KBffBB ; ?-l=B«U <SIS 
B?EOB3BB2 3£BBS0ftBEBtt?(=Btt 

"<-XBaW<3E*u C*Uc#l**!SE-5a U**B3fEA<3£ 

^L«BjflRr»«*ft-AaotBi=eB**irB««jiSpr 

BBBM- A & B *<H»M«) 7 v * XAISttfli ffl $ S 
lt-3-3BB£*U »«BBSZj&<B«S^e,BW$;|i* 

TO»B£JtB«t&B**ife0*. BB Z <DifittttttftSA< 

8l:*ott> «BA?>r£££>tAa>BKI=*«B£tt 
R©BBS*»e,flr>B»r<0fc«)l=, BBttRO>BKBfr« 
BB-e#S. 

[ooi i] H3i*B#*2i::«.5««B-T-<D-«£sfc 
LTl**. ca>BHB?l=£l*TI*. BB&B 1 
-hl^mi BS2 1, B3BB2 3aUt||i4Bffi2 4$aE 

ftizmt. cft&Baa£BBr=Bsa>MNi£HrcTB 

21SI2 2$BW\ Bl Sfil2 1 tg2ta22il:^ 
fcorRSfitR$Blt. l2lg22^g3C«123^ 
0>MI=£BABBB6*A&BBU $2tS22j:I 
4i«i2 4 &0>mi=BlIliaRr&BB*B£ttBU i&m 
jA^TB^BM-A, B|:::7??9X4«BBU ±B«B 

So 

[ooi 2] c©B«BTOBffli=*Jt^r*. 04ic^ 

f*3(=, hvi'i'X* T r (Da $ ^SB*^ E <D 

B1 182 i l=B«U yxi-***- KDOKfEl 
SSX? e a>£ 4 2 4 $M«SiS z d)S 
affiffi9SS^I=S^ L. BffiB : fE«)»3B«2 3*BB 
S<©aBffiB4«^(=BBL, H7>^Tr©iS'; 

ftttixm&mRtf&mzti. ^<o*4i»A<i2t«2 2 
^ 5> Liaa^ ss m&&K a &v b \zmm t *ix 
wBBBM-A&i;B«tBB$ti. ae^BBz Tessas 

^&BB^4i«^i=BBStR]b<BBS^&BK»4i 

[ooi 3] ±EI=fet»r. BBBBBBB«>BBI= 
I*, BBBBA^BBBB^Ii C<Cii, ttiA^M 
Bl=*<B4i*C4a&«B»l=B-*U $6BS«<D^Ssp 
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[0 0 1 4] ±8E<5I+i<D*ftBj|z^*{SS^I-fct^T 
fitRA^^fcoTtx*<D1?. 5S»rLlil\, Sot, (Sit 

A <Di|fi«t»ffilc«-r 3 &fl4S« cfc y L-tiS 

Lfc li c $ £ Si < f * c<k *<^an? ft So 
[001 5] **lSl:«S«S^lrfcL%-c. 

{=liJl*1 0 0-1 2 0 0//mrot75'V^I. 

ft-S. ffiljgStSO^ffi^ai*. lift (3 mm- 2 0 m 
m) x (3 mm- 2 Omm) 0>iE7j»27!l£l*g7J}fc<!: £ 

ICliSSffil^S®7!><7 5°C~ 3 0 0°CItg 1 0 0 u m— 1 

200 v ™oi&MiS.-£&*im. z*it m-mmmoi&mi 

witscticty^fiEr-^-So mmmmmfavm 

[ooi6] *%m~&z&mm : ?t$i*x. M»tai*s 
mtmm t ©;i^^ifgsts«±icx-> y - >ep»j u 

-4x$^##lt-5^i:lzj:y^fie-c#, l&JSIiilSM - 
3 0A«mi:*4xS, BIJSfciKliT i - s i ^©SStSS 

sMSBju^^asimcfc^-c, 7 7-v>xi*fiit^Rr 

OMitm* »m LX j#llt#*ro«-Wr^^lc-r*fc«)|c 

[0 0 17] *«Bj|r^^,«S^SS!jt-r.5lcl*. $g 
mmU MJ 5>yizj:ysstfii$issu 

«e Us teia^orjs^>YA&i;B$sesL. «ai=y- 

[0 0 1 8] 



(Di&M&^mfs&Kzmmzitxtii&mm&zmm^ 
mm-r^t mz&tK&$nm^mm-tz>mmx'tb y . 

^T?fti>„ 

[0 0 19] BS«fit±l=i|i&jf:tf7Xl8t£ia<T, C 

SttJiSflJirliJtfcy. KfetatfiiB^orjt^ntSa 

to *y t¥»airo*7 5v9xlMfc»K±r=filIja 

■5. MSfitJi^OJfeiiS^^x^cDJKfieS^lllS-T? 
1= J: ««tt«HS *-«<DM«fitl=o t IS* 

[^aofam^Bj] 

[iai ] H*^i i^ssam^^^-risiBjE-cft*, 

[02] S§#Si1 l=«*«S^$ffllxfc«SI5l»&* 

-riftBjH-cfc^,, 

[0 3] ff^«2l=^-5«S^*^-rittBJET?ftS 0 

[04] »^«2lz^S«sm : F*ffl^fc(SSlHlK$* 

[0 5] «£3R«>«s0SS**ri»Bj0r'ft-5o 
[06] asi5<D«a^^*-ruiBjigr-fc*„ 
[07] 06(Dffia^^fflt^fc«s0ls$*■rl^^B^H 

[»^(DlftBJ] 
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